It is reported in the European and American literature that salivary duct cysts constitute about 10 % of all cysts of the salivary glands, although they appear to be rare in Japan. Between 1975 and 1999, only 3 (0.5 %) of 586 salivary gland cysts were diagnosed as salivary duct cysts at the Division of Clinical Pathology, Iwate Medical University Hospital. Histologically, two cases appeared as a unilocular lesion lined by double-and multi-layered epithelium. The other case showed marked, intraluminar and intramural adenomatous proliferation of the epithelial lining, suggesting that the lesion was a benign tumor. A review of the literature yielded only two cases of tumors arising in pre-existing salivary duct cysts. (J. Oral Sci. 43, 9 -13 , 2001) 
Introduction
Acquired cysts of salivary glands are non-neoplastic, localized lesions of the duct system, and following three forms are distinguished: mucous cyst (extravasation type and retention type), ranula and salivary duct cyst. Of these, the most common lesion is the extravasation type of mucous cyst. Salivary duct cyst which, is believed to develop from marked cystic dilatation of a major salivary gland duct (1) (2) (3) (4) , constitute about 10 % of all cysts of the salivary glands in European countries and America (1) (2) (3) (4) . However, only a few cases of salivary duct cyst have been documented in Japan (5, 6) . The purpose of this study was to examine tentative frequency of salivary duct cysts in a certain Japanese population group (Tohoku districts) and to report histological findings of these lesions.
Materials
and Methods Histological re-evaluation based on the 1991 WHO classification (2) was made on 586 salivary gland cysts filed at Division of Clinical Pathology, Iwate Medical University Hospital, Japan, between 1975 and 1999, and the results obtained was compared with that in Salivary Gland Register, Institute of Pathology of the University of Hamburg, Germany (1, 4) . Clinical records and histological findings of cases diagnosed as salivary duct cyst were examined in detail, and haematoxylin and eosin-stained sections of each case were photographed.
Results

Histological classification
of salivary gland cysts 586 cases of salivary gland cysts were filed at Division of Clinical Pathology, Iwate Medical University Hospital, Japan, between 1975 and 1999, and only 3 (0.5 %) were salivary duct cyst (Table 1) . 79.7 % of all salivary gland cysts were extravasation type of mucous cyst associated with minor salivary glands, and 19.3 % were ranula. Remaining 1 % was salivary duct cyst and retention type of mucous cyst. Most of the surgically resected specimens of these cases had been submitted from oral surgery clinics and otorhinology clinics, and a small numbers from general surgery clinics.
In the series of Seifert et al. (1) duct cyst constituted about 10 % of all salivary gland cysts. Up to about 70 % of were extravasation type of mucous cyst associated with minor salivary glands, followed in decreasing order of frequency by retention type of mucous cyst (up to about 12 %), salivary duct cyst, lymphoepithelial cyst (up to about 6 %), ranula (up to about 5 %), dermoid cyst (up to 1.5 %), and dysgenetic polycystic disease (up to 0.4 %).
Case presentation Case 1 was a 23-year-old male who had an unilateral, painless swelling of the left submandibular area with several months-duration. The lesion was a rather well circumscribed, mobile, soft tissue mass with about 1 cm in diameter. The lesion was found to be unilocular epithelial cyst containing viscous fluid, and the cyst was separated from the salivary gland parenchyma by fibrous tissue ( Case 2 was a 64-year-old male with an unilateral, painless swelling of the left submandibular area of a few years-duration, and the swelling had appeared and disappeared a few times in that duration. The lesion was a rather well circumscribed, mobile, soft tissue mass with about 1.5 cm in diameter. Histological findings of the lesion were basically similar to those of Case 1 (Figs.  2a,b,c) . Case 3 was a 55-year-old male who complained of an unilateral, painless swelling of the left parotid area with 2 years-duration.
The lesion was a rather well circumscribed, mobile, soft tissue mass with about 2 cm in diameter. The lesion was found to be multilocular epithelial cyst containing serous fluid, and the cyst was separated from the salivary gland parenchyma by fibrous tissue (Fig. 3a) . The epithelial lining was basically composed of double-or multi-layered columnar and/or cuboidal cells. Furthermore, intraluminar and intramural, papillary proliferations of the epithelial lining, resulting in formation of adenomatous structures, were frequently seen (Figs. 3b,c) . These adenomatous structures were composed of double-and/or multi-layered columnar and cuboidal cells with uniform in size and shape, and secretory materials were within the lumina (Fig. 4d) . Some mucous Discussion Salivary duct cysts are acquired cysts that are believed to develop from marked cystic dilatation of a salivary gland duct, and ductal obstruction is thought to be a principal etiologic factor (1,3) . Although the obstruction that leads to the formation of these cysts may be due to a variety of causes, including caliculi, mucous plugs, postoperative or postinflammatory strictures, specific causes of obstruction are often not recognized. Three cases presented here showed no histological findings suggesting causes of ductal obstruction. Salivary duct cysts occur mainly in the parotid gland (1,2,4), and Jensen (7) has described 152 cases of 166 salivary duct cysts occur in the parotid gland, 13 cases in the submandibular gland, and 1 case in the sublingual gland in the Armed Forces Institute of Pathology. There is no sex predilection. Children to older adults are affected, but most patients are over 30 to 40 years old. The cysts are unilateral, painless, compressible swelling ranging in size from 0.8 to 10 cm, but the majority are 1 to 3 cm (1,3,7) .
Salivary duct cyst is a common salivary gland lesion in European countries and America, and constitutes about 10 % of all cysts of the salivary glands (1-4) . However, only a few cases of salivary duct cyst have been documented in Japan (5, 6) . In the present study of 586 cases of salivary gland cysts filed at Division of Clinical Pathology, Iwate Medical University Hospital, only 3 (0.5 %) were salivary duct cyst. Similar tendency was found in mucous cysts associated with minor salivary glands; retention type of mucous cysts was 10 to 12 % of all salivary gland cysts in the series of Seifert et al. (1) and Seifert (4) , and was 0.5 % in the present study (Table 1) . On the other hand, ranula was 19 % of all salivary gland cysts in the present study, and was 3 to 5 % in the series of Seifert et al. (1) and Seifert (4) . The reason of such discrepancy between Morioka, Japan and Hamburg, Germany could not be understood.
The hypothesis has been discussed that distinct types of salivary gland cysts may be the early manifestation of a salivary gland tumor (4, 8) , however, the review of the literature yields only 4 reports documenting tumors arising from pre-existing salivary gland cysts: a basal cell adenoma in lymphoepithelial cyst of the parotis (9), two mucoepidermoid carcinomas in retention type of mucous cysts associated with minor salivary gland (10) , an adenocarcinoma in salivary duct cyst of the parotis (11) , and a mucoepidermoid carcinoma in salivary duct cyst of the parotis (4). Case 3, presented here, was multilocular epithelial cyst, and showed intraluminar and intramural, papillary proliferations of the epithelial lining, resulting in formation of adenomatous structures. These adenomatous structures were composed of double-and/or multi-layered epithelial cells with uniform in size and shape, and secretory materials were within the lumina. Such marked, adenomatous proliferation of epithelial lining in salivary duct cyst has not been documented, though a few cases showing slight, focal hyperplasia of the epithelial lining with oncocytic melaplasia have been described (5, 6) . Differential diagnosis of the present Case 3 had to primarily consider duct papillomas and papillary cyst adenoma. Duct papillomas occur in the minor salivary glands, and tumor cells of papillary cyst adenoma are similar to those of Warthin tumor but without the lymphoid element (2, 3) . Epithelial cells of adenomatous proliferation in the present case did not show such characteristic.
In conclusion, salivary duct cyst is one of common salivary gland lesions in European countries and America, but rare in Japan. It has been hypothesized that the epithelial lining of salivary duct cyst may develop in benign or malignant tumors, but the review of the literature yields such cases are quite rare.
